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UNITED STATES PATENT AND TRADEMARK OFFICE 

Re: Application of: Jouni RAHKOMAA et al. 

Serial No. : Not yet known 

Filed: Simultaneously 


For: 


EQUIPMENT AND METHOD IN A 
PAPER OR BOARD MACHINE FOR 
MIXING OF FRESH STOCK AND OF 
WATER FOR DILUTION OF FRESH 
STOCK 


PRELIMINARY AMENDMENT 


Assistant Commissioner for Patents 
Washington, D.C. 20231 


December 5, 2000 


Sir: 


Prior to examination, please amend the above-identified application as follows: 


IN THE SPECIFICATION : 

Please amend the specification as follows, (reference is made to the lines as numbered). 

Page 1, line 6, insert - FIELD OF THE INVENTION -: 

line 10, insert - BACKGROUND OF THE INVENTION -: and 

line 15, insert - OBJECTS AND SUMMARY OF THE INVENTION -. 


Page 2, before line 1, insert - BRIEF DESCRIPTION OF THE DRAWINGS -. 
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Page 3, line 5, insert - DETAILED DESCRIPTION OF THE INVENTION -: 

line 13, after "pipe", insert —13--; 

line 16, change "the tank 100", first occurrence to —a wire pit tank 10~; 
line 16, change "tank 100", second occurrence to —wire pit tank 10~; and 
line 26, after "outside", insert —of the circumference—. 

Page 4, line 5 to line 6, change "pit 10. Into" to —pit 10 and into—; 

line 6, change "wire pit 10, besides" to —wire pit 10. In addition to the—; and 
line 9, after "L3" insert —(as seen in Fig. ID)—. 

Page 6, after line 7, insert: 

In the following, the patent claims will be given, and the various details of the invention 
can show variation within the scope of the inventive idea defined in the claims and differ even to 
a considerable extent from the details stated above by way of example only. As such, the 
examples provided above are not meant to be exclusive and many other variations of the present 
invention would be obvious to those skilled in the art, and are contemplated to be within the 
scope of the appended claims.— 

IN THE DRAWINGS 

In Fig. lA, reference numeral "100" has been changed to reference numeral "10" to 
reflect the changes made to page 3 of the specification and to remove an ambiguity in the 
numbering of the elements. The change has been made in red ink. 


IN THE CLAIMS : 

Please amend the claims as follows. 

1 . (Amended) An equipment in a paper or board machine for mixing fresh stock 
(M) with water (V) used for dilution of the fresh stock, [characterized in that] comprising: 

at [the] a point of mixing (K) of the dilution water fV) . passed from a dilution water pipe 
(1 1\ and the fresh stock (M)^ passed from [the] a fresh stock pipe (13), there is at least one such 
pipe portion [as comprises] having a wave-shaped form in its connection in [the] a cross-section 
of the pipe. 

Claim 2, line 1, change "characterized in that" to —wherein—. 

Claim 3, line 1, change "or 2, characterized in that" to —wherein—; 
line 2, before "comprises", insert —further—; and 
line 2, change "the", first occurrence, to — a~. 

4. (Amended) An equipment as claimed in [any of the preceding claims, 
characterized in that] claim 1 . wherein the dilution water pipe (11) [is provided with] further 
comprises: 

a wave-shaped form on [its] a wall face thereof . 

Claim 5, line 1, change "characterized in that" to —wherein—; and 
line 2, change "the", first occurrence, to —an—. 
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Claim 6, line 1, change "any of the preceding claims, characterized in that" to —claim 3, 
wherein--. 

Claim 7, line 1, change "any of the preceding claims, characterized in that" to —claim 3, 
wherein--. 

Claim 8, line 1, change "characterized in that" to —wherein--; 
line 2, change "the", second occurrence, to —a—; 
line 2, delete "pipe", second occurrence; and 
line 2, after "portion", insert —of pipe—. 

9. (Amended) An equipment as claimed in [any of the preceding claims, 
characterized in that] claim 1 . wherein the [duct] white water pipe (11) further comprises; 

a pump (P) placed after the mixing point (K) of the white water, fresh stock, and a 
circulation water in view of passing said materials into [the] a headbox (100) of the paper/board 
machine. 

Claim 10, line 1, change "any of the preceding claims, characterized in that" to —claim 1, 
wherein—; and 

line 2, change "the", second occurrence, to —a—. 
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Claim 11, line 1, change "characterized in that" to -wherein--; 
line 2, change "the", second occurrence, to —a—; 
line 2, delete "(100)"; and 
line 2, change "the", third occurrence, to ~a~. 

12. (Amended) A method in a paper or board machine for mixing fresh stock (M) 
with water (V) used for dilution of the fresh stock, [characterized in that] comprising the step of: 

forming secondary vortexes at [the] a point of mixing (K) of the dilution water (V) [used 
for dilution of fresh stock (M)] . passed from a dilution water pipe (11). and the fresh stock (M)^ 
passed from [the] a fresh stock pipe (13), [secondary vortexes are formed, which] said vortexes 
[are] being formed by means [of a wave-shaped face form of\ at least one of said pipes [the pipe] 
having at least an end portion with a wave-shaped cross-section . 

Claim 13, line 1, change "characterized in that" to -wherein--. 

Claim 14, line 1, change "characterized in that" to -wherein--; 
line 2, change "the", first occurrence, to — a~; 
line 2, delete "(100)"; and 

line 2, change "the", second occurrence, to — a~. 


Please add the following new claims. 

— 15. An equipment for the improved mixing and diluting of a fresh stock (M) with a 
white water (V) in a paper or board machine, comprising: 

a white water pipe (11) for conducting said white water (V); 

a fresh stock pipe (13) structured and arranged to feed said fresh stock (M) coaxially into 
said white water pipe (1 1 ) at a mixing point; and 

at least one of said white water pipe (11) and said fresh stock pipe (13) having at least a 
portion which has a transverse cross-section that is wave-shaped, said portion being located at 
said mixing point between said fresh stock (M) and said white water (V), whereby said wave- 
shape produces secondary vortexes in said flow of fresh stock and flow of white water in order to 
enhance the mixing and diluting of said fresh stock flow with said white water flow. 

16. The equipment according to claim 15, further comprising: 

a return circulation water pipe (12) is structured and arranged to coaxially conduct a 

return circulation water (O), through said white water pipe (1 1), to said mixing point between 

said fresh stock (M) and said white water (V); and 

wherein said fresh stock pipe (13) is structured and arranged to coaxially conduct said 

fresh stock (M) into said return circulation water pipe (12), to said mixing point between said 

fresh stock (M) and said white water (V). 
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17. The equipment according to claim 15, wherein said wave-shape is formed on an 
inner surface of said white water pipe, wherein said wave-shape comprises a plurality of spaced 
form pieces extending radially inward from said inner surface of said white water pipe. 

18. The equipment according to claim 17, wherein said form pieces have a curved 
cross section. 

19. The equipment according to claim 16, wherein said fresh stock pipe (13), 
structured and arranged coaxially within said retum circulation water pipe (12), is provided with 
said wave-shape formed along an inner circumferential surface and an outer circumferential 
surface thereof, whereby said return circulation water (O), conducted through said return 
circulation water pipe (12), is conducted over said wave-shape formed along said outer 
circumferential surface of said fresh stock pipe (13) and whereby said fresh stock (M), conducted 
through said fresh stock pipe (13), is conducted over said wave-shape formed along said inner 
circumferential surface of said fresh stock pipe (13), thereby producing secondary vortexes in 
said return circulation water (O) and said fresh stock (M). 


5„J' i^f „;Ti„ S„;i' IOC, „,ti„ 2:^'- "'""^'^ ?Li^ 

20. The equipment according to claim 16, wherein said return circulation pipe (12), 

'7 

structured and arranged coaxially within said white water pipe (1 1), is provided with said wave- 
shape formed along an inner circumferential surface and an outer circumferential surface thereof, 
whereby said return circulation water (O), conducted through said return circulation water pipe 
(12), is conducted over said wave-shape formed along said inner circumferential surface of said 
return circulation pipe (12) and whereby said white water (V), conducted through said white 
water pipe (11), is conducted over said wave-shape formed along said outer circumferential 
surface of said return circulation pipe (12), thereby producing secondary vortexes in said return 
circulation water (O) and said white water (V).~ 


8 



REMARKS 


The specification has been amended to include section headings at appropriate locations. 

In Fig. 1 A, reference numeral "100" has been changed to reference numeral "10" to 
reflect the changes made to page 3 of the specification and to remove an ambiguity in the 
numbering of the elements. The change has been made in red ink. 

Claims 1-14 as filed in the corresponding International Patent Application have been 
amended to correct minor informalities and to remove multiple dependencies in order to reduce 
the filing fee. New claims 15-20 have been added which are directed to embodiments disclosed 
in the original specification. No new matter has been added. 

The invention is new, useful and non-obvious. 


Steinberg & Raskin, P.C. 
1 140 Avenue of the Americas 
New York, New York 10036 
(212) 768-3800 

End. 


Respectfully submitted. 


STEINBERG & RASKIN, P.C. 



Martin G. Raskin 
Reg. No. 25,642 
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Equipment and method in a paper or board machine for mixing of 


fresh stock and of water for dilution of fresh stock 
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The invention concerns an equipment and a method in a paper or board machine for 
mixing fresh stock used for manufacture of paper or board with water used for 
dilution of the fresh stock. 


From the prior art, a solution of equipment is known in which fresh stock and a 
return circulation are passed into a narrowing duct after the wire pit in a paper or 
board machine. An essential feature of the system is good mixing of fresh stock, 
white water, and the return circulation. 


In an attempt to obtain good mixing of the white water of the short circulation and 
of fresh stock in a paper/board machine, in the present patent application it is 
suggested that, in the area in the duct after the wire pit in which the fresh stock is 
introduced, at least one duct comprises, on its face, a duct form that is wave- shaped 
20 in a cross-section perpendicular to the longitudinal axis of the flow duct. Said wave- 
shaped duct form produces secondary vortexes in the flow, which vortexes result in 
efficient mixing of the flows. 

The equipment in accordance with the present invention is characterized in that, at 
25 the point of mixing of the dilution water and the fresh stock passed from the pipe, 
there is at least one such pipe portion as comprises a wave-shaped form in its 
connection in the cross-section of the pipe. 

The method in accordance with the invention is characterized in that, at the point of 
30 mixing of the water used for dilution of fresh stock and the fresh stock passed from 
the pipe, secondary vortexes are formed, which are formed by means of a wave- 
shaped face form of the pipe. 
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The invention will be described in the following with reference to some preferred 
embodiments of the invention illustrated in the figures in the accompanying draw- 
ings, the invention being, yet, not supposed to be confined to said embodiments 
alone. 

Figure lA illustrates a common embodiment of the invention, in which a water in 
general, which has been meant for dilution of stock, and a high-consistency stock are 
mixed while making use of a wave- shaped pipe form. 

Figure IB is a sectional view taken along the line IV - IV in Fig. lA on an enlarged 
scale. 

Figure IC is an illustration of principle of the short circulation in a paper/board 
machine, in which white water that has been recovered as retention is passed into the 
wire pit, white water being passed from the bottom of the wire pit as a return 
circulation into the headbox. 

Figure ID is an illustration on a larger scale of an arrangement of equipment in 
accordance with the invention in which feed pipes of stock and of the return circula- 
tion are passed into coimection with the white water passed from the bottom portion 
of the wire pit. 

Figure 2A shows a first embodiment of the invention, in which the wave-shaped 
form has been formed onto the inner wall of the pipe 1 1 connected with the wire pit. 

Figure 2B is a sectional view taken along the line I— I in Fig. 2A. 

Figure 3A shows a second embodiment of the invention, in which the wave shape 
has been formed onto a pipe 13 passed in the interior of the pipe 12. 

Figure 3B is a sectional view taken along the line II— II in Fig. 3A. 
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Figure 4 A shows an embodiment of the invention, in which the wave-shaped form 
has been formed onto the pipe 12. 

Figure 4B is a sectional view taken along the line III— III in Fig. 4A. 

5 

Fig. lA illustrates the commonest embodiment of the invention, in which the water 
V used for dilution of fresh stock M is passed through the pipe 11, and the high- 
consistency fresh stock M is passed through the pipe 13. At the end of the pipe 13 
and after said end, the high-consistency stock M and the water V used for dilution 

10 of the stock are mixed with each other owing to the wave formation in accordance 
with the invention at the end of the pipe 13. In the embodiment shown in Fig. lA, 
the wave form extends both to the interior of the pipe 13 and to the outer face of the 
pipe, in which case the mixing of the water V used for dilution of the fresh stock M 
with the fresh stock M is efficient. The water passed along the pipe 1 1 and used for 

15 dilution of the stock is favourably white water, which is passed, in the way shown 
in Fig. lA, from the tank 100. As is shown in the figure, the tank 100 is a 
deaeration tank of the short circulation in a paper or board machine, into which tank 
the white water V is passed from a separate intermediate tank. Thus, in the com- 
monest embodiment of the invention, by means of the wave-shaped pipe construction 

20 13, in general, the high-consistency fresh stock M and the water V that dilutes said 
stock are mixed with each other efficiently, and the dilution water favourably 
consists of the white water of the short circulation in the paper/board machine. 

Fig. IB is a sectional view taken along the line IV— IV in Fig. lA. As is shown in 
25 the figure, the line of supply of the high-consistency stock, preferably a pipe 13, is 
provided with a wave formation at its end. The waves extend both inside and outside 
the pipe 13, in which case they act both upon the fresh stock M flowing in the pipe 
13 and upon the stock dilution water V, favourably white water, flowing outside the 
pipe 13. 

30 

Fig. IC is an illustration of principle of the use of the white- water pit of the short 
circulation in a paper or board machine in collecting of retention waters and in 
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recycling of fibrous white water, in which connection the fresh stock M and the 
water O of the return circulation are passed into connection with the white water V 
and in which construction, further, the combined mixed flow is passed from the wire 
pit 10 into connection with the headbox 100 of the paper or board machine. As is 
5 shown in Fig. IC, the white waters are passed from the wire into the wire pit 10. 
Into the duct 11 placed at the bottom of the wire pit 10, besides white water V from 
the wire pit 10, the water O of the return circulation from the tank F and the fresh 
stock M from the stock tank S are also passed. By means of a pump P, the com- 
bined flow Lj + L2 4- L3 is passed further into the headbox 100. 

10 

At the bottom of the wire pit, in accordance with the invention, the white water is 
mixed with the fresh stock and with the water of the return circulation, which water 
is, for example, a bypass flow circulation from the headbox or an accept from the 
second stage of vortex cleaning. The sequence of consistencies is as follows. The 
15 highest consistency is that of the high-consistency stock. The next consistency is that 
of the water from the return circulation, and the lowest consistency is that of the 
white water (white water < return circulation < high-consistency stock). 

Fig. ID shows an equipment in accordance with the invention, in which, in the way 
20 indicated by the arrow L^, the fibrous water is passed from the white-water pit 10 
back to circulation into the pipe 1 1 . Into the pipe 1 1 , also fresh stock M is passed 
from the pipe 13, and the water O of the return circulation is passed from the pipe 
12. The pipe 12 has been passed into the interior of the pipe 11 in an area in which 
the pipe 11 is curved and its cross-sectional flow area becomes narrower. Through 
25 the pipe 12, the return circulation, i.e. the water O of the return circulation, is 
passed (arrow l^) into connection with the white water V. Centrally in the interior 
of the pipe 12, there is the pipe 13. The pipe 13 has been passed coaxially in the 
interior of the pipe 12. Through the pipe 13 (arrow L3) the fresh stock M is passed 
into coimection with the water O of the return circulation and with the white water 
30 V passed from the wire pit 10. Thus, in the narrowing flow passage in the pipe 11, 
in the area K, the stock M, the remrn circulation water O, and the white water V are 
mixed. As is shown in the figure, the pump P produces suction in the pipe 11, and 
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by means of the pump P the combined flow + L2 + L3 of the components V, 
M, O is passed further into connection with the headbox 100 of the paper/board 
machine. 

5 In order that the mixing of the stock M and of the return circulation water O and of 
the white water V should be as efficient and complete as possible, in the area K of 
mixing of the flows L^, and L3, at least one of the pipes 11, 12 or 13 is provided 
with a wave-shaped face form in a cross-section perpendicular to the longitudinal 
axis of the flow duct. Said wave-shaped face form produces what is called secondary 
10 vortexes, which promote the mixing together of the flows L^, L2 and L3. 

Fig. 2 A is a longitudinal sectional view of the mixing area K and of a first preferred 
embodiment of the invention. Fig. 2B is a sectional view taken along the line I - I 
in Fig. 2A, Figs. 2 A and 2B show an embodiment in which the pipe 11 has been 

15 provided with form pieces a2,a2,a3. . . , whose outer circumference becomes narrower 
in wedge shape, which have been fitted on the inner face of the pipe 11, and which 
have been further shaped so that, as shown in the cross-sectional view, the maximal 
height of the wedge part a|,a2,a3... that produces the wave shape, in the middle of 
the wedge part a^, a2.-., is placed in the area of the end of the pipe 12 that passes 

20 the water O of the return circulation. The pipe 13 that passes the stock M projects 
further from the interior of the pipe 12. 

Fig. 3A is a longitudinal sectional view of a second embodiment of the invention. 
Fig. 3B is a sectional view taken along the line II — II in Fig. 3A. 

25 

In the embodiment shown in Figs, 3 A and 3B, the wave shape has been formed onto 
the central pipe 13 fitted inside the pipe 12. The pipe 13 projects from the pipe 12. 
Thus, secondary vortexes are produced both in the flow of the return circulation 
water O inside the pipe 12 and in the flow L3 of fresh stock M inside the pipe 13, 
30 Thus, by means of the wave-shaped face of the pipe 13, an effect that produces 
secondary vortexes is applied both to the return circulation water O flowing in the 
pipe 12 and to the stock M that flows in the pipe 13. 
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Fig. 4 A is a longitudinal sectional view of a third preferred embodiment of the 
invention. Fig. 4B is a sectional view taken along the line III— III in Fig. 4A. 

Figs. 4 A and 4B show an embodiment of the invention in which the wave shape has 
been formed onto the flow pipe 12 so that the wave shape acts upon the flow of 
white water V in the pipe 1 1 and upon the flow of the return circulation water O 
in the pipe 12. 
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Claims 

1. An equipment in a paper or board machine for mixing fresh stock (M) with 
water (V) used for dilution of the fresh stock, characterized in that, at the point of 

5 mixing (K) of the dilution water (V) and the fresh stock (M) passed from the pipe 
(13), there is at least one such pipe portion as comprises a wave-shaped form in its 
connection in the cross-section of the pipe. 

2. An equipment as claimed in claim 1, characterized in that the dilution water (V) 
10 consists of white water. 

3. An equipment as claimed in claim 1 or 2, characterized in that the equipment 
comprises a pipe (12) for passing the remrn circulation water (O) to the mixing point 
(K) of fresh stock (M) and white water (V), and that the pipe (13), through which 

15 the stock (M) is passed, has been passed coaxially in the interior of the pipe (12). 

4. An equipment as claimed in any of the preceding claims, characterized in that 
the pipe (11) is provided with a wave-shaped form on its wall face, 

20 5. An equipment as claimed in the preceding claim, characterized in that the wave 
shape on the inner face of the pipe (11) has been produced by means of form pieces 
(aj,a2,a3...), which form pieces are of curved cross-section and which have been 
fitted at a distance from one another on the circumferential measure of the pipe (11) 
on the inner face of the pipe (11). 

25 

6. An equipment as claimed in any of the preceding claims, characterized in that 
the pipe (13), which is placed in the interior of the pipe (12), is provided with a 
wave-shaped face form, in which case the return circulation water (O) that is passed 
in the pipe (12) is confined by the wave-shaped outer shape of the pipe (13), and the 
30 stock (M) that is passed in the pipe (13) is confined by the wave-shaped inner shape 
of the pipe (13). 
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7. An equipment as claimed in any of the preceding claims, characterized in that 
the pipe (12), through which the return circulation water (O) is introduced in the 
pipe (11), is provided with a wave shape, whose form is provided both on the inner 
face and on the outer face of the pipe, in which connection both the white water (V) 
flowing in the pipe (11) and the return circulation water (O) passed in the pipe (12) 
are confined by said wave shape. 

8. An equipment as claimed in the preceding claim, characterized in that the pipe 
(12) and the pipe (13) have been passed through the curved pipe portion (11) placed 
below the white- water pit (10) so that the pipes (12 and 13) have been passed 
through the wall of the pipe (1 1), and that the pipe (13) projects from the end of the 
pipe (12), and that the pipe (13) is placed centrally inside the pipe (12). 

9. An equipment as claimed in any of the preceding claims, characterized in that 
the duct (11) comprises a pump (P) placed after the mixing point (K) of white water, 
fresh stock, and circulation water in view of passing said materials into the headbox 
(100) of the paper/board machine. 

10. An equipment as claimed in any of the preceding claims, characterized in that 
the pipe (11) becomes narrower in the flow direction of the flow (L^ 4- L2 4- L3). 

11. An equipment as claimed in claim 2, characterized in that the white water (V) 
that is used as the dilution water is passed from the deaeration tank (100) of the 
short circulation in the paper/board machine. 

12. A method in a paper or board machine for mixing fresh stock (M) with water 
(V) used for dilution of the fresh stock, characterized in that, at the point of mixing 
(K) of the water (V) used for dilution of fresh stock (M) and the fresh stock (M) 
passed from the pipe (13), secondary vortexes are formed, which are formed by 
means of a wave-shaped face form of the pipe (11 and/ or 12 and/or 13). 
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13, A method as claimed in claim 12, characterized in that white water is used as 
the dilution water (V). 

14, A method as claimed in the preceding claim, characterized in that the white 
water is passed from the deaeration tank (100) of the short circulation of the white 
water in the paper/board machine. 
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